protonated monoanions, the emitting properties being principally due*" 
to the //(l)-deprotonated species, Qt = 0.24. The evaluation of the 
ionization consts. in the excit^L^te are discussed in relation to the 
tautomeric nature of the emit^^H^pecies. 

106: 213629f Synthesis anlKiological activity of mimics of 
PM-toxins, the host-specific corn pathotoxin produced by 
Phyllosticta maydis. Suzuki, Y.; Coleman, L. W.; Daly, J. M.; 
Kono, Y.; Knoche, H. W.; Takeiichi, S. (Inst. Phys. Chem. Res.. 
Wako, Japan 351). Phytochemistry 1987, 26(3), 687-96 (Eng). 
To establish structure-activity relations, 12 mimioB, (Me(CH2)4CH- 
(OH)CH2CO(CH2)mCH(OH)CH2CO)2(CH2)„ (m = 1. 3, 5-7. n = 5-7. 
or 9) of PM-toxin A, a component of the host-specific corn 
pathotoxin produced by P. maydis, were synthesized as stereoisomeric 
mixta. All the mimics synthesized have 4 /?-ketol groups spaced by 
varying lengths of CH2 chains or by a l,3~diene chain. Mimics with 
the shorter CH2 side-spacers or with the diene side-spacers are 30- 
to 300-fold less toxic than the native toxiii, but the remaining 
compds. are equally or more toxic than the native toxin. These 
results can be accounted for by postulating that intramol. assocns. at 
the /3-ketol groups may yield 2 types of cage structure with active 
and less active conformations. 

106:.213630z A new synthetic route to (:i:)-Strigol. Oailey, 
Oliver D., Jr. (South. Reg. Res. Cent., Agric. Res. Serv., New 
Orleans, LA 70179 USA). J. Org, Chem, 1987, 52(10), 1984-9 
(Eng). A new more facile synthetic route to strigol. a potent weed 

Me Me O 




C02Et 



Ma 




CH2CO2H 



II 



seed germination stimulant, utilizes as starting material Et 4-oxo~2.- 
6,6-trimethylcyclohex-2-ene-l-carboxy!ate (I), obtained by the 
condensation of MeC0CH:CMe2 and MeCOCH2C02Et. T was 
converted In 6 steps in 38% overall yield to the strigol intermediate, 
l,4-dioxo-7,7-dimethyl-4»5,6,7-tetrahydro-2^indanacetic acid (II). 
The key features include redn. of I with EtaSiH and BF3.Et20 and a 
one-pot conversion of Et 2-(bromomethyl)-6,6-dimethyl-3-oxocy= 
clohex-l-ene-l-carboxylate to II. 



106: 2 1363 la The 15th International Symposium on the Chemistry 
of Natural Products. [1986; The Hague, Netherlands In: Pure 
Appl. Chem. 1987; 59(3)]. Zwanenburg, B.; Speckamp. W. N.; 
Editors (Blackwell Scientific: Oxford. UK). 1987. 223 pp. (Eng). 

""^Method of conjugated enynes preparation. Kalvoda, 
Ladislav; Vrkoc, Jan Czech. CS 232,849 (CI. C07C33/048), 15 Jan 
1987, Appl. 83/3.156, 04 May 1983; 4 pp. Title compd.s. 



a: 



C = CR I 

HO(CH2)3CH:CHC:CR (R = Me. Et), useful as intermediates for sex 
pheromones, were prepd. by treating 2,3-dibromotetrahydropyran 
with BrMzCiCR in dry Et20, decompg. the mixt. with dil. HCl, and 
cleaving the resulting crude I in a boiling aq. NH4CI soln. contg. 
powd. Zn. To prep. BrMgC:CR, Na acetylide was alkylated at 
90-110* with Me2S04 or Et2S04, the produced HC:CR was stirred 5 h. 
with a cooled soln. of BrMgBu in Et20, and the mixt. was kept 
overnight^ L. J. Urbanek 

iOiS: 2i3633c (3S)-(-)^6,6-Ethy]enedioxy-3-methylhexan-l-ol 
as an . intermediate for the synthesia of an optically active 
pheromone: (4R,8R)-4,8-dimethyIdecanaI. Nguyen Cong Hao; 
Mavrov. M. V.; Serebryakov. E. P.; Shavyrin, S. V. (Zelinskii, N. 
D., Institute of Organic Chemiatry; Central Scientific-Research and 
Design Institute of the Wood Chemical Industry) U.S.S.R. SU 
1^84,979 (CI. C07D317/20), 23 Jan 1987, Appl. 3,958.442. 02 Aug 
1985. From Otkrytiya/JzobreL 198, (3). 108. The title hexanol I is 




used as an intermediate for the synthesis of an optically active 
pheromone (4/{,8/{)-4,8-dimethyldecanal. 



and from Me (16-ll^,2at6Z).3tt,4/iJJ-7-l3 
cyclo(2.2. 1 Jhept-2-ylh5-heptenoate. 

10 6l2 13635c Carbocycline analogffr- 
Ma^^i; Kurozumi, Seiji (Teijin Ltd.) 
JP^Pl2,743 [87 12,743] (CI. C07C59y 
85/149r978. 10 Jul 1985; 11pp. The tit 



R«0 




CH|CH2)3Q 



Cft'R»(0R>> 



R*0 



between C-13 and C-14 forms a double 
(substituted) CO2H, (substituted) CONK 
CiCH; R2 - (substituUd) alkyl, (substitutec 
phenyl(oxy), (substituted) alkoxy; R^, R* 
a group forming an acetal linkage with 
data), were prepd. by treatment of met 
(II) with monoalkylborane followed by o: 
under alk. conditions. Thus, treatment 
(±)-(Sf?)-II (a double bond between C-12 
= H, R2 = (CH2)4Me, R3 = R4 = Ml 
thexylborane in the THF followed by h 
iodine gave, after HPLC sepn., 34.2 mg (: 
(±)-(Z)-(S«)-I. 

106: 213636f Preparation and formulat 
substituted amide-car hamate proatagli 
vascular agents. Nakane, Masami (Sqt 
U.S. US 4.652,576 (CI. 514-382; C07D49: 
789.273, 18 Oct 1985; 24 pp. Title c 



(CH2)mA(CHjr)«QR 



) (CH»)pNatC0(CH2) 
O 

CH:CH, CH2CH2, n = 1-5; Q = CH:CH 
dihaloalkyl. bond; R = CO2H, HOCHa 
CONRm^; R\ R* = H, alkyl, HO, alkoxy, 
R^ being other than HO or alkyl, etc.; p 
1-12; R2 - H, alkyl, alkenyl, alkynyU ary; 
cardiovascular agents useful in treatment 
data), were prepd. bv 17 methods. Me (IS 
[ 1 ( [ [ (butylamino)carDonyl]oxylacetyl]amin 
2.1{hept-2'yl]-5-heptenoate was prepd. 11 
and Bu isocyanate and Me (l5-(l/§»2a(l 
methyl)-7-oxabicyclo(2.2.1)hept-2-yl]-5-l 
106: 2I3637g Preparation and formulat 
substituted amide prostaglandin an 
agents. Nakane, Masami; Hall, Steven E 
Inc. ) U.S. US 4.652,578 (CI. 514-382; C 
Appl. 832,543, 24 Feb 1986; 12 pp. 

CHtA< CMa), 



CH2NHCOXF 



CH:CH, CH2CH2; n = 1--5; R = COa 
tetrazolyl, CONR2R3; R^ R3 ^ H. alkyi. H 
R2 and R** being other than HO or alkyl, 
(CH2)x, X = 0, 1; R» = alkyl. alkenyl. al 
cardiovascular agents, useful for treatmer 
data) were prepd. by 11 methods. Me fl 
droxymethyI)-7-oxabicyclo[2.2.11hept-2-yl] 
the tosylate subjected to a Gabriel synth 
is treated with (JlC02CH2Ph to give Me ( 
phenylmethoxy)carbonyl]amino)methyl)-'; 
yl]-5-heptenoate. 

106: 213638h Cephem derivatives. F\ 
Ltd. Jpn. Kokai Tokicyo Koho JP G 
C07D501/36), 29 Oct 1986, GB AppL 
pp. Cephem derivs. I (Ri » (un)protecti 
CO2H, CO2-; R3 = heterocyclylthiomethyl 
halo], effective medical bactericides at 0.C 
Thus, 0.8 g 5>n-II waa added to a Vila 
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f 54 ) Zpflsob prfTrravy honlugovan'^'ch cninft 



Vyndlez se t^kd zpClsobu pPIpravy konju- 
govan^ch enlnti obecn^ho vzorce I 

in 



kde R jo alkyl s 1 ail 5 atomy uhlfku, ktsrt 
jsou pou2iteln6 Jako mexlprodukty pro 
robu feromonft. Podst*itou sy^X^zy jo reduk- 
tivnf rozstgpeni 3-brom-2-alkyl-tetrahydro- 
pyranu, pf Ip.raven^ho Grignardovou synt6- 
zou z 2,3-dibrointetrahydropyran a Clnldla 
BrMg^-C^G— R. Reduktivnl St^penf se pro- 
vddf zinkem v pj|*ftomnosti NHiCl. 
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Author's Certificate No 23284 9 

Application date: 04 05 83 [PV 3156-83] 
Authors: KALVODA Ladislav, VRKOC Jan^ Prague 

Method of producing conjugated enynes 

The invention relates to a method of preparing conjugated 
enynes of the formula I 



wherein R is an alkyl group with 1 to 5 carbon atoms ^ which are 
useful as intermediates for pheromone production. The synthesis 
is based on the reductive cleavage of 3-bromo-2-alkyl-tetra- 
hydropyran, obtained from 2, 3-dibromotetrahydropyran and 
reagent BrMg-CsC-R by Grignard synthesis • The reductive 
cleavage is carried out by action of zinc in the presence of 
NH4CI . 

The invention relates to the method of preparation of 
conjugated enynes^ which are valuable intermediates for 
manufacturing moth sexual pheromones that influence behavior of 
insects, or analogs thereof. 

In most of the hitherto studied insect species the reproductive 
behavior is mediated by sexual pheromones. Since chemical 
identification of sexual pheromone components in Lepidoptera 
has become a rather routine matter, the number of isolated and 
identified pheromones is still growing. However, it was found 
that many, if not all, chemical communication systems are very 
sofisticated and complex, although most of the pheromones have 
a rather simple structure. The practical application of 
pheromones to monitoring or liquidation of insects is often not 
very, successful because there is little known so far about the 




(I) 
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exact composition of pheromones or about the insect behavior 
induced by them. In spite of this, in many cases it is possible 
to use successfully monocomponent or multicomponent active 
mixtures for monitoring of occurence and flight of pests in 
integrated plant protection programs (Chemical Ecology: Odour 
Communication in Animals; F.J. Ritter Ed., Elsevier, Amsterdam 
1979; Management of Insect Pests with Semiochemicals; E.R. 
Mitchel, Plenum Press, New York 1981) . 

Sexual pheromones of moths are mainly composed of unbranched 
aliphatic alcohols, aldehydes or acetates containing 12 to 18 
carbon atoms and in various positions 1 to 2 double bonds of E 
or Z geometry- Many insect species distinguish between isomers 
and small amounts of ^wrong^'' isomer can inhibit the reaction of 
insect towards the ^right^"" isomer, or a minor amount of one 
isomer in another one can effect distinguishing between 
species. Due to such demands on stereospecif icity, syntheses of 
relatively simple compounds have become non-trivial matter. 

Sexual pheromones are also many compounds containing a 
conjugated diene system in the molecule. To this group belongs 
e.g. (8E, lOE) -8> 10-dodecadien-l"Ol isolated from coddling moth 
{Cydla pomonella) and (7E, 9Z) -7, 9-dodecadien-l-yl acetate from 
grapeberry moth (LoJbesia jbotjrana) . 

For the preparation of compounds with a conjugated diene system 
several synthetic methods are described, such as e.g. reaction 
of an a, p-unsaturated aldehyde with a saturated Wittig reagent, 
or reaction of a saturated aldehyde with an olef inic or 
acetylenic Wittig reagent. The E:Z ratios in the products can 
be controlled by variation of the solvents and reaction 
conditions. However, the purity of the obtained E- and 
Z-isomers is not always sufficient and a further purification 
is needed. In some syntheses, the diene system is prepared 
first, and this is then extended by reaction with Grignard 
reagent or with an alkali metal organometallic compound. Thus, 
e.g. in the synthesis of (8E, lOE) -8, 10-dodecadien-l-ol several 
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authors have employed sorbyl alcohol as the starting diene 
precursor^ and this has been subjected to rearrangements in the 
course of further reaction steps. 

Advantageous for the preparation of pheromones with conjugated 
diene systems appear to be the reduction of the acetylenic bond 
in conjugated enynes . This reaction which leads to a Z-olefin 
is carried out on a Lindlar catalyst, P-2 nickel or preferably 
using hydroboration protonolysis . E,E-dienes are preferably 
prepared by equilibration of an isomeric diene mixture, leading 
predominantly to E,E-dienes. 

Conjugated enynes are prepared by rearrangement of allylic 
nonconjugated enynols leading to mixtures of E and Z conjugated 
enynes which are separated prior further reactions. Conjugated 
enynes are also prepared by dehydration of a-ynols, by Wittig 
reaction, via vinyl cupric compounds or from alkenylboranes (for 
a review see C.A. Henrick: The synthesis of insect sex 
pheromones. Tetrahedron 33, 1845 (1977); R. Rossi: Insect 
pheromones I. Synthesis of achiral components of insect 
pheromones. Synthesis 817 (1977)). 

The present invention relates to the method of preparation of 
conjugated enynes usable as intermediates for production of 
pheromones, which starts from a relatively cheap starting 
material and which, employing common reagents, can afford the 
target product in high yield. 

The subject of the invention is the method of preparation of 
conjugated enynes of the general formula I 




(I) 



wherein 



R is an alkyl group with 1 to 5 carbon atoms. 
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which is characterized in that dihydropyran is subjected to 
reaction with bromine in anhydrous ether at temperature -35 ^'C 
to O^^C^ the formed 2^ 3-dibromotetrahydropyran is treated with a 
Grignard reagent of general formula II 



BrMg"C=C-R (ii) 



wherein R has the meaning described above, 

in anhydrous ether at a temperature from 0°C to the boiling 
point of the reaction mixture, preferably at room temperature, 

whereupon the obtained tetrahydropyran derivative of general 
formula III 

Br 

(III) 



GC 



-R 

wherein R has the meaning described above, 

is reductively cleaved with zinc in the presence of ammonium 
chloride in aqueous solution at a temperature from room 
temperature to the boiling point of the reaction mixture. 

The reaction normally consists in adding dropwise bromine to a 
solution of freshly distilled dihydropyran in anhydrous ether 
under stirring and cooling at -35 ""C until a yellow coloration 
appears which is then removed by several drops of dihydropyran. 
The thus-prepared 2, 3-dibromotetrahydropyran is, without 
isolation, added dropwise at room temperature to a stirred 
mixture of freshly prepared solution of Grignard compound of 
general formula BrMg-CsC-R. The reaction is then completed by 
stirring at room temperature for 2 hours. The reaction mixture 
is decomposed with dilute hydrochloric acid and 3-bromo- 
-2- (R-C=C) -tetrahydropyran of the formula III, isolated from 
the reaction mixture, is distilled in vacuo and without further 
purification is slowly added to a stirred boiling aqueous 
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mixture of aininoniuim chloride and powdered zinc. The reaction is 
then completed by boiling for one hour. 

The process according to the invention is advantageous in that 
relatively cheap, commonly accessible starting compounds are 
used, the reactions proceed with high yields and the product 
can be directly used, without purification, in further 
reactions of pheromone synthesis. 

The invention is illustrated in more detail by the following 
examples without limiting in any way its scope. 



Examples 
Example 1 

A) Sodium acetylide 

Sodium (50.0 g; 2.2 mol) was melted under xylene (100 ml) in a 
2-liter four-necked sulfonating flask, equipped with a. thermo- 
meter, vibration stirrer and reflux condenser connected to a 
bubbler filled with paraffin oil. The sodium was dispersed to 
dust by short start of the stirrer and the obtained suspension 
was treated with xylene (500 ml) and 1, 2-diamino-ether 
(2.0 ml). The vigorously stirred suspension was heated at 50^C 
and acetylene was introduced above the level of the suspension 
(gas from the bottle was washed with water and dried in a solid 
carbon dioxide-acetone trap) . The reaction mixture warmed 
spontaneously by the exothermic reaction and consequently the 
acetylene inlet was adjusted so as the temperature in the 
reaction vessel was within the range 50*'C to 60 ''C (in the end 
it was necessary to warm the reaction mixture to this tempe- 
rature) . After conversion to the acetylide, the originally 
mauve sodium suspension changed into suspension of the white 
acetylide I in a lightly yellow liquid. The conversion time 
depends on the degree of dispersion of the sodium and ranges 
from 2 to 6 hours. 
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B) Propyne 

The obtained suspension of the acetylide was heated to 90 ''C and 
dimethyl sulfate (126 ml; 1.33 mol) was added dropwise at 90**C 
to 110 under stirring. The formed gaseous propyne (b.p. 
-23.3**C) was cooled in the reflux condenser and led through a 
rubber tubing into a trap (cooled by solid carbon dioxide- 
acetone) equipped with calcium chloride tube. The obtained 
condensate was distilled, the fraction boiling up to 20**C being 
collected. The procedure afforded 59 g of propyne (55.4 
referenced to dimethyl sulfate) which was sufficiently pure for 
the next operation. 

C) Solution of propynylmagnesium bromide (II) 

Magnesium (26.7 g; 1.1 mol) was placed in a four-liter three- 
necked flask equipped with a stirrer, reflux condenser with 
calcium chloride tube, and a dropping funnel. A solution of 
1-bromobutane (157.5 g; 1.15 mol) in absolute ether (900 ml) 
was added dropwise and after dissolution of the magnesium the 
reflux condenser was replaced with a dry ice-condenser with a 
calciiam chloride tube. Into the thus-obtained solution of 
but ylmagne slum bromide was then condensed propyne (59 g; 
1.47 mol). After introduction of the propyne the cooled 
reaction mixture was stirred for 5 hours under reflux condenser 
(solid carbon dioxide-acetone) and then left aside at room 
temperature overnight. 

D) 2 , 3-Dibromotetrahydropyran 

Bromine (50.90 ml) was added dropwise at -35'*C to -lO^C under 
cooling and stirring to a solution of freshly distilled 
dihydropyran (84.1 g; 1.0 mol) in absolute ether (300 ml) until 
first yellow coloration appeared. Then the solution was 
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decolorized by addition of several drops of dihydropyran and 
used immediately in the next step. 

E) 3-Bromo-2-propynyl-tetrahydropyran (III) 

In the apparatus containing the solution of propynylmagnesium 
bromide II, obtained in step the dry ice condenser was 
replaced with a water-cooled reflux condenser equipped with a 
calcium chloride tube and to this solution was added dropwise 
the solution of 2, 3-dibromotetrahydropyran (step D) during 
15 minutes. The reaction mixture was stirred for 2 hours more 
and then a mixture of water (500 ml) and concentrated 
hydrochloric acid (25 ml) was added dropwise. The organic layer 
was separated, washed with water (500 ml), dried over MgS04 and 
concentrated at 40*'C/2.6 kPa. The product III was used without 
further purification in the next operation. Gas-liquid 
chromatographic analysis on an OV-17 colxamn has shown that the 
title compound is 96.5 % pure. 

F) 4-Octen-6-yn-l-ol (I) (R=CH3) 

The bromo derivative from the preceding step was added to a 
boiling mixture of water (400 ml), ammonium chloride (100 g) 
and zinc powder (130 g) in a three-necked flask (2 liters) 
equipped with a stirrer and a reflux condenser. The mixture was 
refluxed under stirring for 1 hour and then cooled. The cold 
mixture was treated under stirring with concentrated ammonia 
(200 ml), the unreacted zinc was filtered off (frite C 3) and 
the solid on the filter was washed with ether (2x100 ml) . The 
organic layer of the filtrate was separated and the aqueous one 
was extracted with ether (2x100 ml) . The organic layer and the 
extracts were combined, dried (MgS04) and concentrated. The 
product was purified by distillation and a fraction boiling at 
102 - 115'*C/2.0 kPa was collected. Yield 97 g (78 %, referenced 
to dihydropyran) . The infrared and mass spectra agreed with the 
structure given. 
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Example 2 
4--Nonen-6-yn-l-ol 

The title compound was prepared as described in Example 1, 
except that diethyl sulfate instead of dimethyl sulfate was 
used in step B. In step the product was collected as the 
fraction boiling at 118-125°C/2 . 0 kPa (yield 72 g) . The 
infrared and mass spectra agreed with the structure given. 



232849KALV 



-9- 



Claims 



A process of the preparation of conjugated enynes of the 
general formula I 



wherein 

R is an alkyl group with 1 to 5 carbon atoms / 

characterized in that dihydropyran is treated with bromine in 
anhydrous ether at a temperature from -35 ®C to 0**C^ the formed 
2^ 3-dibromotetrahydropyran is treated with a Grignard reagent 
of the general formula II 



wherein 

R has the meaning as mentioned above, 

in anhydrous ether at a temperature from 0°C to the boiling 
point of the reaction mixture, preferably at room temperature, 
whereupon the obtained tetrahydropyran derivative of the 
general formula III 



wherin 

R has an above-described meaning, is reductively cleaved with 
zinc in the presence of airanonium chloride in an aqueous 
solution at a temperature from room temperature to the boiling 
point of the reaction mixture. 




(I) 



BrMg-CsC-R 



(II) 
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AqVdt vyn«ezu KALVODA LADISLAV RNDr. CSC^ VRKOC JAN RNDr. CSc^ FRAHA 



Vyndlez se tyka zpflsoba pMpravy konju- 
govan^ch emn& obecn^ho vzorce I 



fJI 



kde R Jo aJkyI s 1 5 atomy uMIkw, Jrterfi 
jBou pouHtelnfi Jako jcezlprodi}Wy pro 
toIjVl feroiponCu Podstatou syntfizy je rsduk- 
tivnf T02;$t6penl 3-brooi-2-al3ryX-tstraliydrcH 
pyranu, pFipraven^ho Grlgnardovou ' syatfi' 
20U z 2,3-dlbrointetrahydropyran a Clnldla 
BrMg— CsC— R. Redtiktlvxii gtSpenl se prcH- 
vddf zinkem v pntozimDSiI NHiCL 
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Vyndlez se tfk^ zpfisobu pflPRTvy konju- 
govan^ch eninA, kterS jsou cenn^mi mezi- 
produkty pro v^robu sexudlnfch feromon^^ 
mot^lfl nebo jejich analogfl ovllviiujfcfch 
chovdnf hmyzu. 

Reprodukcnl chovdnf u pfev^zn§ c^sti do- 
sud studovanych hmyzlch druhfi je zpro- 
stfedkovdno sexu^lnlmi feromony. Protofe 
chemicka identifikace slozek sexu^lnich fe- 
romonQ lepidopter sc stala dosti rutinnl zfi- 
lezitosti, po5et izolovanych a identifikova- 
n^ch feromonft st6le roste. Bylo vsak nale- 
zeno, ze mnoh§, jestlize ne vsechny, chemic- 
k6 komunikaCnl syst6my jsou velmi sofistic- 
k6 a komplexnf i kdy2 struktury feromond 
jsou vgtsinou dosti jednoduch6. Praktick^ 
aplikace feromonii pro monitoraci nebo hu- 
beni hmyzu nenl Casto nejQspesn6j§i tak6 
proto, 2e je dosud m^lo zntoo bud o pfes- 
n6m slozenf feromonu, nebo o chovdni, kter6 
Je feronomy vyvolfivfino. Pfesto v mnoha 
pflpadech je mozno s usp6chem poafit jed- 
noslofkov6 nebo vIceslozkov6 tjCinn§ sm6si 
pro monitoraci v^skytu a letu Skfldcfi v pro- 
"■^ ' gramech iritegrovan§ ochrany rostlin (Che- 
mical Ecology: Odour Communication in A- 
nimals; vydavatel F. J. Ritter, Elsevier, Am- 
sterdam 1979; Management of Insect Pests 
with Semibcliemicals; vydavatel E. R. Mit- 
chel, Plenum Press New York 1981). 

Sexu^lnl feromony mot^lfi jsou tvofeny 
pfev^n6 nerozv§tvenymi aiifatick^mi alko- 
holy, aldehydy nebo acet^ty s 12 az 18 ato- 
my uhliku s 1 af 2 dvojn^mi vazbami v rfiz- 
n^ch poloh^ch a geometrickou isomeril E 
nebo Z. Mnoh6 hmyzl druhy rozlisuji mezi 
isomery a malfi mnozstvi „nesprdvneho" iso- 
mer u mohou inhibovat reakci hmyzu na 
„sprdvn^'' isomer nebo pfimi^enina mal^ho 
mnozstvi jednoho isomeru v druh6m zpiiso- 
buje mezidruhov6 rozli§enf. Takov^to pofa- 
davky na stereospecifity zpGsobujI, 2e syn- 
t6zy pomerng jednoduchych slouCenin se 
stdvaji netrividlnlmi z^le2itostmi. 
fr^j Sexu^lnlmi feromony je i fada slou5enin 
obsahujiclch v molekule konjugovan^ dieno- 
vf system. Mezi nimi je napflklad {8E,10E)- 
-840-dodekadien-l-ol izolovan^ z obaleCe 
jableCn^ho (Cydia pomonella) a (7E,9Z)-7,9- 
-dodekadien-l-yl acetfit z obaleCe mramoro- 
van§ho (Lobesia botrana). 

Pro pfipravu slouCenin s konjugovan^m 
dienov^m syst^mem je pops^na fada synt§z, 
jako jsou napfiklad reakce mezi a,/S-nena- 
sycen^m aldehydem a nasycen^m Wittigo- 
v^m reakdnim £Sinidlem nebo nasycen^m al- 
dehydem a olefinick^^ nebo acetylenick^m 
Wittigov^m reakCnim Cinidlem. Obmgnou sy- 
st6mu rozpoustgdel a reakCnlch podminek 
se mohou fidit zlskan§ pom6ry E a Z. Cis- 
tota E- a Z-isomerfi vsak nenl vf dy dosta- 
CuJIcI a je nutn§ dalsf eist§nL V ngkter^ch 
synt6zdch se nejprve pfipravl dienovy sy- 
stem,, kter^ se pak prodluf uje Grignardovou 
reakci nebo. organoslouSeninou alkalick^ho 
kovu. Tak napfiklad pro synt6zu (8E,10E]- 
-8,10-dodekadien-l-olu byl fadou autorft po- 



uzit jako v^chozi dieno^^^^ekursor sorbyl- 
alkohol, ktery b6hem dalsich reakci je vy- 
staven pf esmykflm. 

V^hodn^mi syntezami pro pflpravu fero- 
monfi s konjugovan^mi dienov^mi syst§my 
se jevi redukce acetylenick6 vazby konjugo- 
van^ch eninG. Tato redukce na Z-olefin se 
proved! Lindlarov^m katalyzStorem, P-2 nik- 
iem nebo s v^hodou hydroboraCnl protono- 
l^zou. Pflprava E,E dienfl se s v^hodou pro- 
ved! ekviiibraci isomerni sm§si dienft, ve 
kter^ch E,E-dien pfevaf uje. 

Konjugovan§ eniny se pfipravuji pf esmy- 
kem allyiick^ch nekonjugovan^ch eninolii, 
pfiCemg se pfipravl sm6si E a Z konjugova- 
n^ch enina, kter6 se pf ed dalslmi reakcemi 
d61I. Konjugovan6 eniny se tak§ pfipravuji 
dehydrataci or-inolfl, Wittigovou reakci, pf es 
vinylm6tfnat6 slouCeniny nebo z alkenylbo- 
ranft. [Pfehled viz C. A. Henrick: The syn- 
thesis of insect sex pheromones, Tetrahed- 
ron 33, 1845 (1977); R. Rossi: Insect phero- 
mones I. Synthesis of achiral components 
of insect pheromones, Synthesis 817 (1977)]. 

Pfedlo2en^ vynfilez se t^k^ zpflsobu pfl- 
pravy konjugovanych enind pouSiteln^ch ja- 
ko meziprodukty pro v^robu feromonfi, kte- 
rf vychfizi z relaitvne levn6ho v^chozlho 
materifilu a kter^ Ize za pouziti bgzn^^ch 
reagencil pfev§st ve vysok§m vyt§2ku na po- 
fadovan^r produkt. , 

Pfedmgtem vynfilezu je zpfisob pflpravy 
konjugovan^ch eninu obecn§ho vzorce I 



: — R 



kde 

R je alkyl s 1 az 5 atomy uhliku, ktery se 
vyzna5uje tim, fe se dihydropyran nechd 
reagovat s bromem v bezvod6m etheru pfl 
teplotg —35 ^C a2 0 *^C, vznikly 2,3-dibrom- 
tetrahydropyran se nechfi reagovat s Grig- 
nardov^m Cinidlem obecn6ho vzorce II 



BrMg— CsC— R 



(U) 



kde 

R md v^se uvedeu^ vj^znam, v bezvQd.^m 
etheru pfi teplotg 0 ^'C a2 teplotg varu re- 
akCnl sm6sl, s v^hodou pfi teplotg mistnosti, 
na6e^ zlskan^ derivdt tetrahydropyranu o- 
becn6ho vzorce III 
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R v^se uveden^ vy! _ . 
se reduktivng st§pl zinkem v pfltomnosti 
chloridu amonn§ho ve vodn§m roztoku pri 
teplot^ mistnosti az teplotS varu reakCni 
smSsi. 

Reakce se bSznS proved! tak, 2e se k 5er- 
stv6 destilovan^mu dihydropyranu v bezvo- 
d6m etheru pfikap^vd za mIchSnl a chlazeni 
na —35 ''C brom tak dlouho, a2 se objevi 
zlut6 zbarvenl, kter6 se pak odstrani ngko- 
lika kapkami dihydropyranu. Takto pripra- 
ven^ 2,3-dibromtetrahydropyran se bez izo- 
lace pflkape pfi teplotg mfstnosti k mlchan6 
sm6si Cerstvg pfipraven^ho roztoku Grignar- 
dovy slouCenlny obecn§ho vzorce BrMg— 
— CsC— R. Reakce se dokonCI mlchdnlm pfi 
teplote mistnosti po dobu dvou hodin. Po 
rozlozeni reakCni sm§si zfedgnou kyselinou 
chlorovodlkovou se z organick6 ffee izolo- 
van^ 3-broni-2- ( R— C=C ) -tetrahydropyran 
(III) pfedestiluje ve vakuu a bez dalsfho 
CistSn! se za mfchfinl pPiddvfi k vrouci vod- 
n6 sm6si chloridu amonn§ho a prfiskovan6- 
ho zinku. Reakce se dokonCf jednohodlno- 
v^m varem. 

VJrhodou postupu podle vyn^lezu je to, f e 
se jako v^chozl suroviny pou^Ivaj! relativn6 
levn6, b§2n6 dostupn6 v^chozl suroviny, re- 
akce problhajl ve vysok§m v^t§2ku a pro- 
dukt Ize bez CiStenI pflmo pouflt pro nfi- 
sledujlcl reakce synt§zy feromonii. 

Vyndlez je blfze obJasnSn ndsledujfcfmi 
pffklady, kter6 JeJ v§ak ffidn^m zpfisobem 
neomezujL 

Pflklad 1 

A.. Acetylid spdn^ 

Ve etyfhrdl6 sulfonaCnf baflce (2 1) opa- 
t?en6 teplomSrem, vibraCnlm michadlem a 
zpStn^m chladiCem zakonCen^m probublfi- 
vaCkou naplnSnou parafinov^m olejem, byl 
pod xylenem (100 ml) roztaven sodlk (50,0 g; 
2,2 mol). Kr^tk^m spustSnlm michadla byl 
sodlk rozslehfin na prach, k zlskan§ suspen- 
zi byl pfidfin xylen (500 ml) a 1,2-diamino- 
ether (2,0 ml). Suspenze byia vyhMta na 
50 **C a za intenzlvnlho michfini byl nad hla- 
dinou suspenze uvfid§n acetylfen (plyn z Ifih- 
ve byl promyt vodou a vysusen vymrafenlm 
sm§si pevn^ kyslignlk uhlicity — aceton). 
Reak5m sm§s se samovolnS ohffvfi reakC- 
nim teplem, takze pflvod acetylenu byl u- 
praven tak, aby teplota v reakCnf nddob§ 
byla V rozmezi 50 a2 60 **C (ke konci reakce 
je tfeba reakdSnl sm6s na tuto teplotu pfl- 
hflvat). PCivodng svStle fialovfi suspenze so- 
dlku se zm^nl po pfevedenf sodfku na ace- 
tylid na bilou suspenzi acetylidu I ve svgt- 
le 21ut6m roztoku. Doha konverze je zdvisld 
na stupni disperze sodiku a pohybuje se v 
rozmezi 2 az 6 hodin. 



na 90 ''C a pfi teplHnO az 110 ""C k ni byl 
pfikap^n za mich^n^aimethylsulf^t (126 ml; 
1,33 raol). VznikajicI plynn^ propin (t. v. 
—23,3 ^'Cj byl po ochlazeni ve zp6tnem chla- 
diCi veden gumovou hadici do vymrazovaC- 
ky (chlazenfi sm6s! pevnfr kysliCnlk uhliCi- 
ty — aceton), opatfen6 chlorkalciov^m uzfi- 
v6rem. Ziskan^ kondenzfit byl pfedestilovSn 
(byla jfmSna frakce do 20 **□). Bylo zfskd- 
no 59 g propinu (55,4 % poCft^no na di- 
methylsulfdt) dostateCn§ i^ist6ho pro dal§i 
operaci. 

C. Roztok proplnylmagnesfumbromidu (II) 

Ve tfihrdl§ bance (4 1) opatfen6 michad- 
lem, zpgtn^m chladicem s chlorkalciov^m 
uzfiverem a pfikapfivaci ndlevkou byl umis- 
t6n hofCIk (26,7 g; 1,1 mol). K hofCiku byl 
pfikapdn roztok 1-brombutanu (157,5 g; 1,15 
mol) v absolutnfm etheru (900 ml). Po roz- 
puStenf hofCfku byl zpStn^ chladiC nahra- 
zen chladiSem na such^ led, opatfen^m 
chlorkalciovym uz6v6rem. K zlskan6mu roz- 
toku butylmagneslum-bromidu byl nakon- 
rensov^Ln propin (59 g; 1,47 mol). Po pfi- 
destilov^ni propinu byla reakdni sm6s 5 h 
mich^na za ochlazeni pod zpgtn^ch chla- 
diCem (pevn^ kysliCnik uhliSit^— aceton) a 
pak ponechdna za laboratorni teploty pfes 
noc. 

D. 2,3-Dibromtetrahydropyran 

K roztoku 5erstv6 pf edestilovan§ho dihyd- 
ropyranu (84,1 g; 1,0 mol) v absolutnim 
etheru (300 ml) byl za chlazeni na —35 a2 
—10 a michfini pfikapfin brom (50,90 
mililitru) do prv6ho glut6ho zabarveni. Pak 
byl roztok odbarven n^kolika kapkami di- 
hydropyranu a bezprostfednS vyu2it v dal- 
Sim stupuni. 

E. 3-Brom-2-propinyl-tetrahydropyran (III) 

U roztoku propinylmagnesium bromidu 
(II), ziskan§ho ve stupni C, byl chladiC na 
such^ led nahrazen vodnim zp6tn^m chla- 
didem, opatfen^^m chlorkalciov^m uz^vfirem 
a k roztoku byl za michdni bShem 15 min. 
pfikapfin roztok 2,3-dibromtetrahydropyra- 
nu. Reakdni sm6s byla jeStS 2 h mich^na a 
pak k ni byla pfikapdna sm§s vody (500 ml) 
s konc. kyselinou chlorovodikovou (25 ml). 
Organicki§ vrstva byla odd61ena, promyta 
vodou (500 ml), vysuSena (MgS04) a za- 
huStgna pfi 40 ^C/2,6 kPa. Produkt (III) byl 
bez dalsiho (5istgni pou2it v dalSl operaci. 
Anal^za plynovou chromatografil na OV-17 
ukdzala, 2e slouCenina uvedend v nadpisu 
je 96,5%. 

F. 4-Okten-6-in-l-ol (I) (R=CH5) 



B. Propin 

Zlskand suspenze acetylidu byla vyhfata 



Ve tfihrdl6 bailee (2 1) opatfen6 michad- 
lem a zpStn^m chladiCem byl pf idSn k vrou- 
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ci sniesi vody (400 ml), chloridu emonn^ho 
(100 g) a pr^skovit^ho ziaku (130 g) brom- 
derivdt z predchozlho stupng. Sm6s byla za- 
hfivdna k varu za mich^nl 1 h a pak ochla- 
zena. K vychladl^ sm^si byl za michdni pfi- 
ddn konc. amoniak (200 ml]. Ze sm§si byl 
odfiltrov^a nezreagovan^ zinek (frita C 3), 
Mtka na filtru byla promyta etherem (2X 
XlOO ml) a z filtrdtu byla oddSlena orga- 
nickfi vrstva. Vodnfi vrstva byla extrahovd- 
na etherem (2X100 ml), organicka vrstva 
a extrakty byly spojeny, vysuseny (MgS04) 
a zahu§tgny. Produkt byl pf eCiStSn destilaci, 
byla jfmdna frakce t. v. 102 af 115 **C/2,0 
kPa, v^tgzek 97 g (78 %, poCitfino na dl- 



pft edmCt 

ZpGsob pflpravy kon]ugovan:^ch eninQ o- 
becnSho vzorce I 
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kde 

R je alkyl s 1 aS 5 atomy uhlfku, vyznaCe- 
tfm, fe se dihydropyran necM reagovat 
s bromem v bezvod^m etheru pfi teplot3 
—35 ^'C a2 0 vznikiy 2,3-dibromtetrahyd- 
ropyran se necM reagovat s Grignardov^m 
Cinidlem obecn^ho vzorce II 

BrMg— CsC— R - (II) 

kde 



8 4 3 — 
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hydropyran). Infrscerven6 a hmotov6 spek- 
trujD ]e v souhlase s uvedenou strukturou. 

Pffklad 2 

4-Nonen-6-in-l-ol 

Proveden postup podle pflkladu 1 s tou 
v^Jlmkou, 2e ve stupni B byl misto dimethyi- 
sulfdtu pou2it diethylsulfdt. Ve stupni F by- 
la jako produkt jlmdna frakce 118 az 125 
stupM C/2,0 kPa (v^tfifek 72 g). InfraCer- 
ven6 a hmotov6 spektrum ]e v souhlase s 
uvedenou strukturou. 



vynAlezu 



R .mfi v^znam uveden^ v^Se, v bezvod6m 
etheru pfi teplotg 0 az teplotg varu re- 
ak5nf sm6si, s v^hodou pf I teplote mfstnosti, 
naUel zlskanf derivfit tetrahydropyranu b- 
becn^ho vzorce III 

(ni) 

kde 

R mfi v^znam uveden^ v^Se, se reduktiv- 
n§ st§pi zinkem v pfitomnosti chloridu a- 
monn§ho ve vodn§m roztoku pfi teplotg 
mfstnosti teplote varu reakCnf sm&i. 



S";-.:-.*i;i*aria. n. p., zdvod 7, Most 
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